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Abstract 
Background: Food insecurity is a major public health concern in most settings where the 
Human Immunodeficiency Virus (HIV) is prevalent, and it affects women disproportionately. 
However, the prevalence of food insecurity and associated risk factors for women who are 
living with HIV (WLH) in South Africa is under researched.  
 
Methods: The researcher conducted a secondary, cross-sectional analysis of 346 HIV-infected 
women aged between 18 and 45, in Gugulethu, Cape Town. All participants were 12 months 
postpartum and enrolled into the MCH-ART study, a large implementation science study of 
antiretroviral use in pregnancy. For this study, women completed a 10-item household food 
security questionnaire that categorised food security status into household-level food 
insecurity, individual level food insecurity and children hunger. Using this tool, the level of 
food insecurity was categorised as food insecurity (“yes” to up to four questions), experiencing 
food insecurity (“yes” to five questions or more) and free from food insecurity (“no” to all 
questions). 
 
Results: Overall, the mean age was 29 years (SD: 5.46); 25 % of the women completed high 
school; 61 % were unemployed; nearly 66 % were free from food insecurity; and 25 % 
experienced food insecurity. Women who were employed were less likely to experience food 
insecurity when compared to those who were not employed (OR=0.54; 95 % CI: 0.32-0.90; p= 
0.01). Those who completed high school were associated with food security than the ones who 
did not complete high school (OR= 0.5; 95 % CI: 0.28-0.97; p= 0.04). After adjusting for 
maternal age, marital and cohabiting status, education attainment, and parity, employment 
remained a significant predictor of experiencing food security (AOR= 0.55; 95 % CI: 0.32-
0.95 p=0.03) and educational attainment was no longer associated with food insecurity.  
 
v 
 
Conclusions: The prevalence of food insecurity was relatively low in the urban-based sample 
of HIV-infected women. However, most of these HIV-infected women were obese and 
overweight.  Thus, there is a clear need for more research to explore issues of food insecurity 
and nutrition in HIV-infected South African women. 
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1. Background  
Food insecurity is a growing concerned in the field of public health and is underrecognized as 
a social determinant of health (1).  Food security exist when everyone at all times have physical 
and economic access to sufficient, safe and nutritious food to meet their dietary needs for an 
active healthy life. Food access, food availability and utilisation and stability are the main 
pillars of food security (2). On the other hand, food insecurity is the situation where food is not 
easily accessible, where there is limited availability of nutritious food and households have a 
difficulty of securing adequate amounts of food. Food insecurity involves being worried about 
insufficient food to eat or not having enough money to purchase food when it runs out (3).  
 
Food insecurity leads to hunger and malnutrition, malnutrition is a process whereby an 
individual’s diet does not meet adequate nutrients for growth or it can be defined as a condition 
when a person is unable to adequately utilise the food consumed due to illness (5). Malnutrition 
encompasses categories of undernutrition and overnutrition. Undernutrition is a condition 
whereby an individual is too thin or too short and has deficiencies emanating from a lack of 
nutrients, whereas overnutrition exist when a person is overweight and obese (5). 
 
It is estimated that about 33% of people residing in the Sub-Saharan African region experience 
severe food insecurity. They are often faced with limited resources to grow food and lack 
financial means to purchase food (4).  Approximately 230 million people in the Sub-Saharan 
region are undernourished with an increase of 10 million from 2016 (4). Although South Africa 
produces enough food at a national level however, it estimated that about a quarter of South 
Africans is food-insecure (2).  When South Africa experienced drought between 2008 and 2009 
it is estimated that more than 22 million were classified as food-insecure (6).   
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According to Statistics South Africa (Stats SA), food insecurity is high in rural settings and 
informal urban areas (7).  In addition, approximately 46 % of South African’s population is 
food secure. African National Health and Nutrition Examination Survey (SANHANES) 
reported that most people who experience food insecurity are in rural (37 %) and  urban 
informal (32 %) areas (6). In Cape Town, about 80% households were reported to be 
moderately or severely food-insecure and this proportion was high in Khayelitsha (89 %) and 
only 15 % were classified as food-secure (8). 
 
According to the Joint United Nations Programme on HIV/AIDS (UNAIDS), it is estimated 
that about 36.7 million people are living with HIV /AIDS (9). In sub-Saharan Africa, three in 
four new infections are among girls aged 15 to 19 years. Young women aged 15 to 24 years 
are twice as likely to be living with HIV than men in the same age group. There are about 7 
million of HIV-infected people in South Africa (9). 
 
 Food insecurity is associated with poor health outcomes particularly among people who are 
HIV-infected (10, 11). Evidence shows that food insecurity is likely to hasten progression of 
AIDS related illness and negatively impacts adherence and response to antiretroviral therapy 
(ART) (12). In South Africa, one of the barriers to taking a HIV treatment was the fear of not 
having enough food and taking medication on an empty stomach (13). Similar findings were 
recorded in Tanzania based study where people who are living with HIV did not sustain long 
anti-retroviral treatment adherence (14).   
 
Furthermore, HIV-infection has detrimental effects on food security as it comprises nutritional 
status of individuals who are infected, weakens work capacity and consequently destabilize 
household functioning and livelihoods (12). Food insecurity is linked with risky sexual 
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behaviours (15) . Evidence shows that food insecurity and HIV contribute to the burden of 
malnutrition especially in impoverished areas (16). In one study that was conducted in Senegal, 
about 78% of adults that were HIV-infected were severely food -insecure(16).  Similarly, in 
South Africa and in Ethiopia, women who are HIV-infected experience food insecurity (12, 
16-18). It is worth noting that food insecurity often affects the vulnerable group which include 
women and children (19). 
 
There are number of predictors also known as risk factors that can contribute to household food 
insecurity. Literature shows that households that have employed members often experience 
less of food insecurity (18). In addition, in South African cities, Cape Town and Johannesburg, 
about 32 % of households that had full-time employed members were food-secured when 
compared to the households that had casual or part-time employed members and received the 
state social grants (20).  Employment and or income can have severe consequences on food 
security because most of the poor households spend more than half of their income on 
purchasing food (21). About 55 % of households in Cape Town  informal settlements spend 
their income on food (21).  
 
A study conducted in South Africa showed that approximately 49% people  who received  their 
primary income from the state social grants did not experience food insecurity when compared 
to 33% of individuals with no income or who were unemployed (16). Furthermore, literature 
suggest that women with low educational attainment often experience food insecurity when 
compared to those who have high levels of education (21).  Evidence shows that in Cape Town 
about 64 % of households who had family members who completed high school or received 
tertiary training did not experience food insecurity (8, 21).  
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The 2002 Integrated Food Security Strategy (IFSS) was implemented by the government of 
South Africa in order to address poverty and food insecurity in the country. The policy seeks 
to ensure that there is available, enough food for all citizens and that there is access to nutritious 
and safe food.  Another government initiative to address the issue of food insecurity is state 
social grants (3). These social grants include dependency grant, child support grant, disability 
grant, foster child grant, grants for older persons (old age pension), grant in aid, social relief of 
distress grant and war veterans grant.  
 
2. Study Aim and Objectives 
The overall aim of this thesis is to examine the determinants and prevalence of food 
insecurity among mothers who are living with HIV. The secondary aim is to assess 
nutritional status of HIV-infected women guided by the following objectives: 
• To describe levels of food insecurity among HIV-infected women  
• To describe patterns of food security and nutritional status of women living with HIV 
• To examine the association between food insecurity with mother’s demographic 
characteristics. 
 
3. Hypotheses 
• HIV-uninfected women who reside in informal urban areas have a higher prevalence of 
food insecurity 
• HIV-infected women who are younger, unemployed and have low educational status 
have a higher likelihood of experiencing food insecurity. 
• Women who are experiencing food insecurity are more likely to be obese or overweight 
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4. Methods 
4.1 Study Design   
This cross-sectional study used a secondary data obtained from the Maternal and Child Health-
Antiretroviral Therapy (MCH-ART). The primary aim of the MCH-ART study was to evaluate 
different strategies for providing HIV care and treatment to HIV-infected women who initiated 
ART during their pregnancy. MCH-ART is a prospective study consist of three integrated 
phases, in which HIV-infected pregnant women were followed during the antenatal and 
postnatal periods.  
 
Phase 1: was a cross-sectional component of the study that evaluated HIV-infected pregnant 
women seeking antenatal care at the Gugulethu Midwife Obstetric Unit (MOU). Phase 2: of 
the study was an observational cohort of all women who were eligible for initiation of lifelong 
antiretroviral therapy (ART) from their second antenatal clinic visit until their first postpartum 
clinic visit (conducted within 7 days postpartum). 
 
 Phase 3: was a randomised trial that compared strategies for delivering ART to women during 
the postpartum period. In arm A: women were referred to their nearest general adult ART 
services for about 48 weeks postpartum. In arm B: women continued receipt of ART in the 
antenatal clinic, as part of maternal child health focused ART service at the Gugulethu MOU.  
 
4.2 Sample size  
Data from approximately (n=346) women from MCH-ART Phase 3 seeking antenatal care at 
the Gugulethu MOU was reviewed. This sample size was estimated for a main (parent) study 
to ensure precision of estimates and inclusion of heterogeneity within the study population. 
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4.3 Location of the research 
MCH-ART study was conducted at Gugulethu Community Health Centre (GCHC)’ MOU in 
Cape Town, South Africa. GCHC is a primary health care facility that provides HIV/AIDS and 
TB-related treatment care and support services. There are number of services that are 
successfully provided there which include but are not limited to delivery of HIV care and 
treatment services since 2003. In addition, GCHC has a history of successful operations 
research on ART service delivery in partnership with the provincial government.   
 
4.4 Study population  
The MCH-ART had three phases, therefore the study population will be described per each 
phase. In phase 1 participant had to consent that they are HIV positive, pregnant and seeking 
antenatal care at Gugulethu MOU. Phase 2 included participants who were ART eligible from 
phase 1. Phase 3 participants were the subset of Phase 2, participants who choose to breastfeed 
their infants and who gave consent to be randomized to one of two postpartum HIV care 
strategies during the postpartum period. 
 
4.5 Eligibility Criteria  
Inclusion Criteria 
The inclusion criteria for MCH-ART study Phase 3 were as follows: 
• Study participants must be 18 years or older  
• Study population needed to be known to be HIV positive 
• Consented and participated in Phase 2 
• Initiated ART during the antenatal period 
• Women who were breastfeeding within less than 7 days postpartum 
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Exclusion Criteria  
Individuals who met any of the following exclusion criteria at the point in the study were 
excluded: 
• Intention to relocate out of Cape Town permanently during the study period  
• Any medical, psychiatric or social condition which in the opinion of the investigators 
would affect the ability to consent and or participate in the study including refusal to 
take ART/ARVs and denial of HIV. 
 
4.6 Recruitment  
Women who participated in the MCH-ART were recruited from Gugulethu MOU. Pregnant 
women who made their first antenatal visit and who met the inclusion criteria were approached 
and were told about the study by the research staff.  If a woman showed interest in participating 
in research after being informed about its purpose, the study staff provided them with basic 
information about the study and then screening was conducted based on set of eligibility 
criteria. If a woman agreed to participate in the study, a written consent form was administered 
by research interviewers in the local language, isiXhosa. 
 
4.7 Research Procedures and data collection methods 
Household food security and Children grants questionnaires were used to collect the 
information for this study (See Appendixes 1.6 and 1.7).  These tools were administered to 
women who gave consent to participate in Phase 3.  In this Phase participants attended five 
visits which took place approximately at 6 weeks, 3 months, 6 months, 9 months and 12 
months. The information that was collected included but was not limited to: demographics, 
socio-economic status, difficulties with purchasing food, child grants, HIV treatment 
knowledge, infant feeding practices. Food security questionnaire was administered during a 12 
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month visit and children grants questionnaire was administered in 6 weeks visit. Questionnaires 
were translated into isiXhosa by trained research staff who were isiXhosa speakers. All 
questionnaire translations were reviewed, and approved versions were back translated to 
English by an English speaker who spoke isiXhosa fluently. This was important because the 
research site is in an area where most participants speak isiXhosa.  
 
5. Data Safety and Monitoring 
MCH-ART data was collected and managed according to the study protocol. Data was 
collected on paper forms and it was entered into a custom designed Microsoft Access database, 
maintained in a firewall-protected UCT server with backups. The study database was 
password-protected using standard password safety procedure. All study records contained 
anonymous participant identification numbers, and no participant names were recorded. 
Quality control was conducted to ensure that there was no missing data and logic violations. 
This study did not involve any further questionnaires or enrolment. 
 
6.  Data Analysis 
Data were exported to Stata Version 15.0 (Stata Corporation, College Station, Texas) for 
analysis. Baseline characteristics of the study population were then summarized using medians 
and inter-quartile ranges for continuous variables and proportions and frequencies for 
categorical variables. Pearson chi-squared tests were used to test the association between 
categorical variables and the outcome. 
 
The primary outcome of interest was the food insecurity in the households of HIV- infected 
women. Each item in the questionnaire was scored 0, 1, 2 and 9 for unspecified response and 
scores were summed for all the 10 items from the tool. The total household food security scores 
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were then categorized according to affirmative responses into three household food security 
statuses: Free from food insecurity (No to all 10 questions), Risk of food insecurity (yes to up 
to 4 questions) and Experiencing food insecurity (yes to up to 5 questions or more) (4).  
 
 For analysis purposes, the outcome variable was dichotomized into free from food insecurity   
and experiencing food insecurity. This was obtained by combining the scores of those who 
were at risk of food insecurity and those who were free from food insecurity. Thus, free from 
food insecurity (yes to 0-4 questions) and experiencing food security (yes to 5-10 questions). 
Furthermore, logistic regression models were fitted to determine the association between food 
insecurity and socio-demographic characteristics of women. 
 
7. Ethical Consideration 
7.1 Informed consent process  
The study utilised a secondary data from MCH-ART and there was no direct interaction with 
human participants. All the MCH-ART phases had a consent forms and these consent forms 
were administered before participant was enrolled into the study (see appendix 1.3). Consent 
forms were delivered in isiXhosa, a local language by a trained interviewer who followed a 
script that outlined study purpose and aims.  Participants were asked to seek clarity when they 
did not understand something about the study. All the consent forms stipulated that 
participation was entirely voluntary, and participants were free to exit the study at any time and 
that was not going to affect the way in which they receive services at the MOU. Additionally, 
consent forms stated that participation would not in any way influence the quality of antenatal 
or postnatal routine medical care for mothers and infants.  
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7.2 Risks 
The risk of participating in the study was minimal since we conducted the secondary analysis 
of an existing datasets. The identities of study participants were protected using participant 
identity numbers (PID), thus the study posed limited potential risks to participants. 
 
 7.3 Benefits 
Findings of this study have a potential to inform and improve nutritional intervention 
programmes for HIV-infected women. This may lead to awareness of malnutrition and may 
prevent adverse outcomes that are associated with food insecurity. Therefore, the results will 
contribute to knowledge in developing policies that seeks to address nutritional status for HIV-
infected women. 
 
7.4 Privacy and confidentiality  
Although this study utilised existing data however, all the data that was analysed was kept in a 
password protected encrypted files. Therefore, participant privacy and confidentiality were 
maintained.  
 
8. Logistics  
The primary study MCH-ART received ethics approval from University of Cape Town Human 
Research Ethics Committee (UCT-HREC) and Columbia University Medical Centre 
Institutional Review Board (CUM-IRB). The researcher conducted analysis on existing data, 
therefore no further cost or payment were required. 
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1. Introduction and Background 
This section will provide the aim and objectives of the literature review and it will further 
identify the search strategy, inclusion and exclusion criteria of the literature that will be 
included in this literature review. In addition, reviewing literature that applies to themes which 
are linked to the study’s objectives will be explored. 
 
Food insecurity overlaps with HIV and AIDS epidemic and can have detrimental effects on the 
nutritional status of affected individuals (1-3). According to World Food Summit,   food 
security refers to the availability of food and access to food (4). Whereas food insecurity is 
defined as the situation that exist when people lack secure access to sufficient amount of safe, 
and nutritious food that meets their dietary needs and food preferences for an active and healthy 
life (4).  
 
It is Estimated that approximately  37 million people  were living with HIV around the globe 
in 2017 (5).  South Africa has the largest HIV epidemic in the world with an estimated of 7.2 
million people living with HIV in 2017 (5). Young women between the ages of 15 and 24 made 
up 37 % of new infections in South Africa in 2016 (5).  One of the cited reasons for this is 
poverty that is experienced by women (6, 7).  
 
Even though there is a decline in food insecurity in most parts of the world , many people still 
experience severe food insecurity ,especially in the Sub-Saharan region and Asia (8).  After an 
extensive decline of world hanger however, in the recent years it appears that it has increased 
again.  The number of undernourished people increased from 777 million to 815 million in 
2016 (8). It is estimated that about 23 million people around the globe are living in poverty-
stricken regions and about two thirds of these people are from the sub-Saharan region (9). In 
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South Africa, there was a hanger decline since 1999, a survey conducted in 2013 shows that 
about 46 % of South African population experienced food security, 28 % were at a risk of 
hunger and about 26 % experienced food insecurity  (10). Furthermore, in South Africa 
approximately 1.8 million people experience food insecurity (11).  
 
Food insecurity is one of the driving factors that leads to  HIV among women (7, 12). Evidence 
shows that women who are food-insecure tend to engage in risky sexual behaviours 
(transactional sex) in exchange for food (13). Women who experience food insecurity often 
have multiple partners and often struggle and fail to negotiate condom use (14, 15). This can 
aggravate the effects of HIV and hasten HIV/AIDS-related illnesses among people who are 
living with HIV (16).  
 
 In addition, literature also suggests that HIV-infected individuals are more likely to default 
their medication due to lack of food, this worsen their health thereby leading to advanced 
HIV/AIDS disease (17-19). Studies conducted among people who are HIV-infected showed 
that women who experienced food insecurity were likely not to adhere to HIV treatment 
compared to those who had food security  (19, 20).  
 
Food insecurity is strongly associated with malnutrition (21). Evidence shows that in poor 
communities with high levels of food insecurity people tend to opt for foods that are readily 
available and less expensive (22). Such foods are often high in fat and carbohydrate but lower 
in nutrient density. In addition, literature shows that women in households that are food-
insecure have the highest body mass index (BMI; calculated as kg/m2) and there is a high 
prevalence of obesity and overweight (23)  
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Younger age, low educational attainment, employment, low socio-economic status and 
household size are commonly associated with food insecurity (24-26). Furthermore, literature 
shows that women who are experiencing food insecurity are more likely to have low 
educational attainment, unemployed, not married or cohabiting and are living with more than 
two or more children (24). 
 
In Cape Town South Africa, approximately a quarter of households are headed by women in 
(27). Households with children that are headed by women are more likely to experience food 
insecurity when compared to households that are male- headed (27).This evidence does not 
only exist in South Africa but also in other parts of the world. For instance, a study that was 
conducted in Tanzania revealed that female-headed households were worse off than male-
headed households, in terms of socio-economic status (SES). Female-headed households had 
lower SES than male-headed households (28). 
 
The South African government has implemented different strategies to address poverty. Some 
of these strategies include but are not limited social grants. Social or state grant is a non-
conditional cash transfers paid by government to South African citizens who need assistance, 
people who are vulnerable such as children, persons with disabilities and older people. For 
instance, child social grant (CSG) is directly received mostly by mothers who live with the 
intended child beneficiaries. Evidence shows that cash transfers improve food availability and 
reduce hanger in most South African households (29).  
 
The existing literature shows that women in rural settings are more likely to experience food 
insecurity and it appears that there is limited literature on  food insecurity  among women in 
urban setting (30). In addition, there is a rapid growth of urbanisation in South Africa and 
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limited evidence on the nutritional status of HIV-infected women (27, 31, 32). It is under this 
light that this literature review focuses on risk factors that contribute to food insecurity of 
women living with HIV (WLH) in informal urban setting. Furthermore, the growth of anti-
retroviral treatment programme in South Africa coupled with the importance of reducing 
malnutrition necessitate us to explore and understand nutritional status of HIV-infected 
women.  
 
2. Aim and Objectives of Literature Review  
The aim of the literature review was to identify literature on prevalence and of food insecurity 
in South Africa, and sub-Saharan Africa more generally, with a focus on women who are HIV-
infected. Secondly, it highlights the predictors of food insecurity in people who are living with 
HIV, particularly women. This literature review section identifies and reports on current issues 
related to nutritional status of women with a special attention on studies of HIV-infected 
women. Furthermore, it synthesizes findings and identifies knowledge gaps where further 
research would be helpful. This is to better inform the primary purpose of this dissertation: To 
describe the prevalence and predictors of food insecurity among HIV-infected women in 
Gugulethu Cape Town, South Africa. 
 
3. Literature Search Strategy 
The search for literature relating to the study was conducted through Pubmed for peer-reviewed 
scientific articles and systematic reviews. In addition, Google scholar was also used to help 
identify relevant reports and policy documents. The search was restricted to documents written 
in English language. Search terms used alone and in combination were “food insecurity”, 
“nutrition”, “food security,” “women”, “South Africa”, “factors of food insecurity”, 
“undernutrition”, “malnutrition”, “HIV” “AIDS”. The search was not limited to studies 
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conducted in South Africa alone as literature from other countries was also considered. 
Relevant Articles from the reference list were also incorporated. Additionally, further research 
was conducted on the websites of international organisations such as, the World Health 
Organisation (WHO), United Nations (UNICEF and UNAIDS) considering that they produce 
relevant international reports on food insecurity. Some South Africa based reports and 
publications were retrieved from the Statistics South Africa (Stats SA) website. 
 
4. Inclusion and Exclusion criteria  
The researcher reviewed sources that were published between January 2008 and December 
2018.  In addition, the search was restricted to English language publications and reports on 
food insecurity households of HIV-infected women. Furthermore, publications that reported 
factors that contribute to food insecurity and the nutritional status of HIV-infected women were 
also included. All study designs were included in this review and priority was given to studies 
conducted in South Africa, then Sub-Saharan African countries and followed by other countries 
with similar health profiles. The most relevant studies were those relating to HIV-infected 
women and people living with HIV.  
 
5. Definition of food security and food insecurity   
There is a variety of scholarly definitions of the term food security, however the concept of 
food insecurity seemed relatively consistent in the literature. The concept of food security can 
be defined as the situation that is “achieved when all people, at all times, have physical and 
economic access to sufficient, safe and nutritious food to meet their dietary needs and food 
preferences for an active and healthy life” (4).  According to the South African Department of 
Agriculture, Forestry and Fisheries (DAFF), “food security is defined as access to and control 
over the physical, social and economic means to ensure sufficient, safe and nutritious food at 
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all times for all South Africans in order to meet the dietary requirements for a healthy life”(33). 
On the other hand, Food Agriculture Organisation (FAO), define food insecurity as the 
situation where people lack access to adequate amounts of safe and nutritious food for normal 
growth and an active and healthy life (4). 
 
The aforementioned definition of food insecurity highlights the fact that food insecurity 
includes having limited access to adequate amounts of food and being uncertain about the 
availability of food (34). In addition, the definition also stresses that food insecurity is 
associated with  access to food that is nutritionally inadequate (34). Therefore, this definition 
highlights that it is possible to have access to endless amounts of food and still be food-
insecure. 
 
The definition of food security and food insecurity encompasses important dimensions such 
as:  availability, access, utilisation and stability (35).  Thus, it is of great importance when 
defining food insecurity, to explain these dimensions as they apply to situations of food 
insecurity.  Linked factors that may lead to a situation of food insecurity include unavailability 
of food, lack of access, improper utilization and instability over a certain time.  
  
Food Access 
Food access is one of the key elements in food insecurity. The term food access refers to when 
individuals have enough resources to purchase food that will enable them to live their healthy 
lives (4).  Lack of food access is linked to poverty, households that experience  poverty do not 
have resources to purchase nutritious food (36).   A survey conducted in Cape Town showed 
that poor households’ access to food was through purchases from informal outlets  and through 
social networks (31). In addition, the same study found that there was about 5% of households 
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that grow their own food  while close 94% of households purchased food from supermarkets 
and about 60% purchased their food in the streets (31).  Further, a substantiate number of 
households rely on borrowing food from neighbours and other households (37). 
 
Food Availability 
The availability of food is achieved when people have enough amounts of food and when food 
is constantly available to individuals and the country (38). Thus, food availability can be 
categorised into two broad areas, which include  self-production and market purchases, surplus 
of household production and imports or food assistance (39). In South Africa, food is available 
as production levels can satisfy demand but many of South Africans struggle to purchase food 
(40). The most important factors of food availability is access and income (10). Many 
households in informal settlements struggle to sustain a decent income (18). As a result, women 
residing in these households find it very difficult to purchase enough food to feed the entire 
household (29). 
 
Food Utilization and Food Stability  
Food utilisation is referred to as the proper biological use of food, requiring a diet providing 
sufficient energy and essential nutrients, clean water and adequate sanitation (38). Food 
stability is achieved when every individual have access to enough food and unpredictable 
negative economic changes should not be a risk factor to food access (29). A popular indicator 
of human health utilised in the study is the measurement of anthropometric parameters, used 
to assess Body Mass Index (BMI) (41).  
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6. Prevalence of food insecurity 
The prevalence of food insecurity is often measured by the level of food access, food 
consumption scores, poverty line and food expenditure (9). However, it is important to note 
that in South Africa  there is no agreed  food insecurity measurement (42, 43). In addition, In 
South Africa there are limited representative samples that have included food security 
indicators. Thus,  there is no consistent indicator sets between the surveys that are conducted 
(43). It is under this light that this section will explore the prevalence of hunger, poverty and 
nutrient deficiency in Sub-Saharan Africa region.   
  
A 2018 global report on the state of food insecurity and nutrition indicated that a percentage of 
people who do not have enough dietary energy consumption is rapidly growing (5).  According 
to the report, the number of undernourished people around the globe increased from  
804 million in 2016 to almost 821 million in 2017 (8). South Africa is considered to have food 
security at the national level, which means that the country can produce and export food. 
However, research has shown that about 70 % of households in informal settlements skip meals 
or eat the same meal on most days (29, 37). Furthermore, income earners from these households 
often struggle to provide meals or worry about having no food or not having enough money to 
buy food (42).  
 
Evidence on the prevalence of food insecurity in South Africa appears to be consistent.  A 
report from Statistics South Africa (Stats SA) showed that the proportion of households with 
inadequate or severely inadequate access to food decreased from 24 % in 2010 to 21 % in 2017. 
In addition, during this period, the percentage of individuals that were at risk of going hungry 
decreased from 29 % to 25%. The percentage of household that experience hunger also 
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decrease from 24 % to 10 % while the percentage of individuals who experienced hunger 
decreased from 29 % to 12 % (44).  
 
Furthermore, food access problems were reported to be most common in the City of Cape Town 
(30%), Nelson Mandela Bay (23 %) and Mangaung (23 %) (44). These findings concur with 
the findings of The South African National Health and Nutrition Examination Survey 
(SANHANES), this survey showed that about 54 % of the South Africans were food-insecure. 
In addition, 32 % of people who experienced hunger were in the urban informal settlements. 
Approximately 37 % of people in urban informal areas were at the risk of experiencing hunger 
(10).  
 
Literature shows that HIV-infected people often experience hunger when compared to HIV-
uninfected people. Studies that were conducted in South Africa showed that a high percentage 
of people who reported to run out of money to buy food and rely on limited food items were 
HIV-infected (25, 45). Studies conducted in Ghana and Canada showed similar findings (46, 
47). 
 
7. Overnutrition and HIV 
There is a growing burden of overweight and obesity among people living with HIV (48). 
Obesity and overweight are defined as abnormal or excessive fat accumulation that may impair 
health (49). According to World Health Organisation (WHO), body mass index (BMI) is a 
simple index of weight for height that is commonly used to classify overweight and obesity in 
adults. It is defined as a person’s weight in kilograms divided by the square of his height in 
meters (kg/m). Individuals with a BMI above 25 kg/m2 are classified as being overweight, and 
those with a BMI above 30 kg/m2 as obese (49). 
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South Africa is faced with a burden of both non-communicable and infectious diseases (50).  
The prevalence of obesity and overweight is rapidly growing in developing countries including 
South Africa. This trend is spreading to low and middle-income countries (LMIC) (50). WHO 
states that the number of people with obesity has doubled from 1980 and 2014 (49). 
Approximately 1.9 billion adults over the age of 18 are overweight. The prevalence of obesity 
and overweight in the world is higher in females (15 %) compared to males (11 %) (49). This 
trend is similar to South Africa’s obesity levels which are amongst the highest in the world at 
42 % for women (11).   
 
Further, a cross sectional studies conducted in Kwazulu Natal province showed that females 
who were HIV-infected had a high prevalence of obesity  (51, 52). These findings concur with 
the findings of the study that was conducted in Dominican Republic (DR). This study showed 
that women who received anti-retroviral treatment ( ART) had high levels of body fat when 
compared to males who were also on ART (53). 
 
Although many LMIC still experience high levels of undernutrition, there is an increase 
number of people who are overweight and obese (9).  In addition, being obese or overweight 
is strongly associated with non-communicable diseases such as diabetes, cardiovascular 
diseases (9, 41).  One study conducted in New York City showed that obesity and overweight 
are risk factors among individuals who are HIV-infected  (41). Food insecurity may lead to 
micronutrient deficiencies and may help contribute to more rapid progression of HIV disease 
(54-56). 
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There is a growing evidence that shows that food insecurity is associated with obesity and 
overweight (50). Literature suggest that resources to purchase food are becoming scarce and 
therefore people resort to food that cost less and not healthy (9).  Households that  experience 
food insecurity are often headed by females and there is often no money to purchase food (37). 
Furthermore ,women often lack access to resources such as  land and employment (56). Thus, 
women use coping strategies which include consuming relatively cheap high calorie food (48).  
There was 10 to 20 % decrease in the consumption of vegetables, protein foods and fruit in 
2009 (55).   
 
Furthermore, a study conducted in South Africa showed that female headed households were 
food-insecure with family members who were overweight and obese (11). These findings are 
similar to the study that was conducted in  US (41), and with high rate of urbanisation and low 
employment rate in South Africa, most people resort to cheap high energy dense, processed 
and low fibre food  (31, 32, 50, 52).  
 
8. Determinants of food insecurity  
Employment and income  
Evidence from studies conducted in South Africa, Sub -Saharan region and around the world 
shows that employment is one of the risk factors of food insecurity (25, 45).  In South Africa 
the employment rate is stubbornly low, and the market still favours men over women (57). 
Even though there are improvements in females’ labour sector participation, but there is still a 
high proportion of unemployed women (44).  Literature shows that food security is often 
experienced in households where the head is employed or has a source of income. In contrast, 
households that did not have any income experience food insecurity (32). Results from a study 
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that was conducted in Iran, suggested that employment or income was strongly associated with 
food security (58).  
 
Lack of employment and/or income can have severe consequences on food security, as most 
poor households spend more than half of their income on purchasing food (27). Research has 
shown that in Cape Town and Johannesburg, approximately 32 % of households that had 
individuals with full-time employment and received social grants were food-secure compared 
to the households that had unemployed individuals (32).  Similarly, in Nigeria, higher 
household income had higher chance of becoming food-secure  (38).  
 
Educational attainment 
Education is one of the important tools in empowering women.  Evidence shows that education 
is strongly linked with employment and better income (25, 31). In the survey that was 
conducted in Cape Town, revealed that 64 % of households who had family members who 
completed high school or received tertiary training did not experience food insecurity (24).  On 
the other hand, household with no family member who completed high school experienced 
food insecurity (27). In addition, a cross sectional study in Ethiopia showed that households 
with educated spouse experienced food security  (59). 
 
Furthermore, literature suggests that women who have better educational attainment have 
better way of handling food insecurity in terms of food production and purchasing of food (60). 
There is a growing evidence that HIV-infected women with low educational attainment tend to 
experience food insecurity, as a result they often default their ART (15). 
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Household size 
Household size is defined by the number of persons that dwell together and some of the 
individuals may not be physical present in the household but benefit from the financial support 
of the household (44). Evidence shows that when the household size increases food security 
decreases (61, 62). Thus, households with high number of members are more likely to consume 
more food compared to the household with few members.  Furthermore, it was observed that 
when there is an increase in one member of a household, the household is more likely to reduce 
an income expenditure per head. Therefore, an additional member of the household puts 
pressure on food consumption and household food requirement than it does on food production 
(38). 
 
Women’s age 
There is no clear evidence on whether the age of women is the risk factor for food insecurity. 
Thus, there is a mixed evidence on the association of food security and maternal age. On one 
hand, literature shows that young women are more likely to experience food insecurity than 
women who are older (25).  It was also reported that, HIV-infected women from rural areas 
and urban areas in South Africa were mostly young, with the mean age of 30 years. However, 
generally, both groups experienced food insecurity (25).  These findings are different from a 
study conducted in Iran, which revealed that most food-secure households were headed by 
older women aged between 45 and 54 years (58). Similarly, a study conducted  in Nigeria 
showed that as age increased food security also increased  (62). 
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9. Impact of food insecurity on children and breastfeeding 
Food insecurity have severe impact on children particularly those who are born by HIV-
infected mothers. According to Stats SA, it is estimated that more than 13 million children are 
living under poverty in South Africa (67).  In addition, it was reported that about 1760 946 
households had a child who had gone hungry in 2016. Malnutrition is the underlying cause of 
death of about 2.6 million children each year globally. Children who experience food insecurity 
are likely to suffer from stunting due to chronic malnutrition and some of the risk factors linked 
to child malnutrition include poor cognitive development and premature death (70,71). It is 
important to note that in South Africa there is limited evidence on prevalence of food insecurity 
in households with children of women living with HIV.  
 
About a third of pregnant women visiting antenatal clinic are HIV-infected (68). Furthermore, 
food insecurity level is high mainly in households of people living with HIV and women (69). 
According to WHO breast feeding provides infants with essential nutrients they need for 
optimal growth, development and health. Evidence suggest that food insecurity can 
compromise breast feeding chiefly among HIV-infected women (69). A study conducted in 
Uganda showed that food insecurity may shorten exclusive breast feeding (70). In addition, 
literature suggest that food insecurity can compel women to work outside of their home, thus 
compromising them from breast feeding (70,72). A study conducted in Kenya showed that 
women made a choice of breastfeeding however, food insecurity was linked with lower intake 
of breast milk that is food insecurity may undermine breast milk output (69). Thus, food 
insecurity can adversely affect breastfeeding among women who experience food insecurity. 
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10. Food security Strategy 
South Africa’s food security policies are informed by international and regional policies and 
programmes and are guided by contextual factors (63). The Government of South Africa has 
set out number of policies to address food insecurity. One of the key policies is Integrated Food 
Security Strategy (IFSS). Before 1994 there were no policies that emphasized developing a 
comprehensive food security strategy (64, 65). Thus, the South African Cabinet had to 
formulate a national strategy to improve food security status of South Africans (30).  
 
The 2002 IFSS was guided by the vision “to attain universal physical, social and economic 
access to sufficient, safe and nutritious food by all South Africans at all times to meet their 
dietary and food preferences for an active and healthy life.” Its objectives included, ensuring 
that enough food is available to all, now, and in the future, to match incomes of people to prices 
in order to ensure access to enough food for every citizen and to empower citizens to make 
optimal choices for nutritious and safe food.  
 
Although the IFFS has made number of improvements and is recognised as one of the 
innovative strategy and comprehensive approach to address food insecurity however, it failed 
to achieve number of its goals (63, 65). The IFFS acknowledged that food insecurity often 
affects women and children. However, the policy failed to consider the complex way in which 
gender and class interact to impact women and children’s access to safe and nutritional food 
(63).  
 
Another government initiative that seeks to address food insecurity is social grants which come 
in the form of: old age pension funds, disability grants, foster care grants, care dependency 
grants and child support grants. All of these have been shown to increase women’s purchasing 
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power as well as their access to food (44). From 1999 to 2003, approximately 2.6 million South 
Africans received social grants and by 2017 this figure had increased to 17 million. Despite 
this remarkable achievement, not all South Africans who qualify for these grants  manage to 
access them or adequately utilize them to prevent food insecurity (29). 
 
 
11.  Gaps that exist in literature  
There is a substantial literature on the determinants and prevalence of food insecurity in Sub-
Saharan Africa, particularly in South Africa. The studies report that there is a high proportion 
of food insecurity, mostly among people informal urban areas and rural areas (10, 25). 
Literature also shows that despite government intervention, the prevalence of food insecurity 
is still high in South Africa particularly, in rural areas and informal urban settlements (29, 31, 
42). However, most of the studies did not specifically report food insecurity and nutritional 
status among HIV-infected women. Thus, it appears that there is a gap on the data on the 
nutritional status of HIV-infected women in South Africa. 
 
Existing research shows that unemployment, educational attainment and poverty are some of 
the key determinants of food insecurity (24, 32). However, most of the studies that report 
determinants and prevalence of food insecurity are cross sectional (10). Thus, the evidence 
about the direction and causality of food insecurity and socio-demographics associations is 
unclear. There is limited evidence about the effects of food insecurity particularly in poor areas. 
This include food insecurity effects on weight and nutritional outcomes as well as its effect on 
progression of HIV/AIDS. Therefore, more research is needed to guide well-organized 
interventions that seeks to address food insecurity among HIV-infected women (3). 
 
32 
    
12.  Conclusion  
The literature reviewed revealed that food insecurity is prevalent in many parts of the world, 
especially in sub-Saharan Africa (66). Of note, women who experience food insecurity are 
more likely to be obese or overweight (47, 50, 52). This is worrying given the existing evidence 
that being obese, and overweight is strongly associated with non-communicable disease such 
as diabetes and heart diseases.  
 
There are number of risk factors that contribute to food insecurity in the household of women 
who are living with HIV. Even though literature shows that risk factors of encountering food 
insecurity are influence by both political and environmental factors.  Evidence shows that 
women who are employed and or had the land experienced less food insecurity. Also, women 
who had high educational attainment had food security compared to women who had low levels 
of education.  
 
There seems to be a gap around the knowledge of risk factors that influence household and 
individual’ food insecurity among HIV-infected women. It is in this light that this dissertation 
seeks to address this gap by investigating the determinants of food insecurity among HIV-
infected women in an urban area.  The analysis also looks at the nutritional status of HIV-
infected women. Furthermore, the literature on HIV-infected population was explored to 
examine the association of food insecurity with socio-demographic factors.  This study will 
inform further research on the nutritional status of urban-based HIV-infected women from 
informal settlements who are on ART. Findings will potential serve to inform innovative 
interventions and nutritional programmes for HIV-infected women. 
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Abstract 
Background: Food insecurity is a major public health concern in most settings where the 
Human Immunodeficiency Virus (HIV) is prevalent, and it affects women disproportionately. 
However, the prevalence of food insecurity and associated risk factors for women who are 
living with HIV (WLH) in South Africa is under researched.  
 
Methods: We conducted a secondary, cross-sectional analysis of 346 HIV-infected women 
aged between 18 and 45, in Gugulethu, Cape Town. All participants were 12 months 
postpartum and enrolled into the MCH-ART study, a large implementation science study of 
antiretroviral use in pregnancy. For this study, women completed a 10-item household food 
security questionnaire that categorised food security status into household-level food 
insecurity, individual level food insecurity and children hunger. Using this tool, the level of 
food insecurity was categorised as food insecurity (“yes” to up to four questions), experiencing 
food insecurity (“yes” to five questions or more) and free from food insecurity (“no” to all 
questions). 
 
Results: Overall, the mean age was 29 years (SD: 5.46); 25 % of the women completed high 
school; 61 % were unemployed; nearly 66 % were free from food insecurity; and 25% 
experienced food insecurity. Women who were employed were less likely to experience food 
insecurity when compared to those who were not employed (OR=0.54; 95 % CI: 0.32-0.90; p= 
0.01). Those who completed high school were associated with food security than the ones who 
did not complete high school (OR= 0.5; 95 % CI: 0.28-0.97; p= 0.04). After adjusting for 
maternal age, marital and cohabiting status, education attainment, and parity, employment 
remained a significant predictor of experiencing food security (AOR= 0.55; 95 % CI: 0.32-
0.95 p=0.03) and educational attainment was no longer associated with food insecurity.  
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Conclusions: The prevalence of food insecurity was relatively low in the urban-based sample 
of HIV-infected women. There is a clear need for more research to explore issues of food 
security and nutrition in HIV-infected South African women. 
 
Keywords: Food insecurity, HIV, food security, malnutrition, women 
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1. Introduction 
Food insecurity refers to the limited or uncertain availability of nutritionally adequate and safe 
food (1).  Across sub-Saharan Africa, food insecurity affects millions of individuals and is 
particularly prevalent among people who are HIV-infected (2). Some of detrimental health 
effects of food insecurity include, malnutrition and increased risk of infectious and/or chronic 
disease in adults (3, 4). More than 800 million people worldwide are chronically 
undernourished (5). It is estimated that 60 % of undernourished people worldwide are women 
(6). Although South Africa is food-secure at national level, many households remain food-
insecure (7). Nearly 26 % of households in South Africa are likely to have insufficient food 
access (8).  In Cape Town, between 58 % and 80 % of households have moderate to severe 
food insecurity, particularly in areas of low-socioeconomic status (9, 10). 
 
The HIV and AIDS epidemic has detrimental effects on food security and the nutritional status 
of affected individuals. Globally it is estimated that about 18.6 million women and girls were 
living with HIV in 2017 (11). Nearly 133 million people are living with HIV in Sub-Saharan 
region (12). In South Africa, approximately 20 % of women in their reproductive ages (15-49 
years) are HIV positive (12). Households with HIV-infected adults often have high rates of 
hunger and are food-insecure (13, 14). 
 
Among people living with HIV, food insecurity is a significant concern due to its harmful 
effects on health outcomes (14).  Existing evidence indicates that some of the outcomes of food 
insecurity in developing countries include  being obese or overweight particularly among 
women (15). The rates of being  obese or overweight are high in South Africa; they range from 
28% to 32 % and  from 20 % to 37 %  in HIV-infected women, respectively (15, 16). Similar 
findings were found among HIV-infected Nigerian adults, 38 % were overweight and 22 % 
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were obese (17). The prevalence of women who are obese and experience food insecurity is 
higher  in areas with low socioeconomic status (18). 
 
There are several predictors that are associated with food insecurity that are documented. These 
include: employment, educational attainment and age (19, 20). In a study that was conducted 
in the Caribbean, findings suggested that women living with HIV experienced hunger and food 
insecurity due to HIV-related labour discrimination in both formal and informal employment 
sectors (14). They concluded that unemployment and lack of support from friends, family 
members and spouse are some of the factors that drive food insecurity among HIV-infected 
women (14). Similarly, in studies conducted in Cape Town, South Africa,  mothers who were 
living with HIV had less income, stayed in informal houses and were  likely to be food-insecure 
than men headed household (21, 22). 
 
In addition, food insecure households have been associated with younger age and low 
educational attainment. Findings from a cross-sectional study conducted in Zimbabwe showed 
that women living with HIV were less likely to be educated (23). Compared to older women 
aged 25 and above, young women within the ages of 18 and 24 years were more likely to be in 
households that had food insecurity (22).  A systematic review showed that , younger women 
engage in transactional sex activities so that they can afford to buy food (24). 
 
The South African government implemented policies such as Integrated Food Security Strategy 
(IFSS) with an aim of achieving food security for all citizens. Poor implementation of such 
policies can result in inadequate access to nutritious food (41). Furthermore, as indicated 
earlier, state social grants are also part of the South African government’ initiatives to address 
48 
    
food insecurity in the country (7).  Evidence shows that there is food security in households 
that receive social grants (41) 
 
This study sought to examine the prevalence and predictors of food insecurity among HIV-
infected women. Our objectives were to: (a) describe levels of food insecurity among HIV-
infected women (b): describe patterns of food insecurity and nutritional status of women living 
with HIV (c): examine the association between food insecurity with women’s demographic 
characteristics. 
  
2. Method 
2.1 Study setting and design 
The researcher conducted cross-sectional analysis of secondary data from a large 
implementation science MCH-ART study that aimed to investigate strategies to optimise ART 
services of postpartum (26). The parent study was conducted at the Midwife and Obstetrics 
Unit (MOU) in Gugulethu, Cape Town South Africa. Pregnant women presenting for antenatal 
care who were living with HIV and eligible for ART between April 2013 and June 2014 were 
recruited. 346 HIV-infected women were recruited in their first postpartum clinic visit at the 
MOU. All women who participated were followed up through 12-18 months postpartum. HIV 
treatment services have been delivered in this centre since 2003 (26). 
 
2.2 Study population 
HIV-infected women aged 18 years and above who were breastfeeding were recruited on their 
first postpartum clinic visit.  Participants were approached when they were presenting at the 
end of their first routine postpartum clinic visit. Participants were enrolled on the same day that 
they presented on the clinic for this visit. 
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2.3 Data collection and analysis 
This is a secondary analysis of data that was collected using a questionnaire in MCH-ART 
study. Questionnaires were translated into the local language (isiXhosa) by trained field 
workers who were isiXhosa speakers and all translations were reviewed. Questionnaires were 
administered verbally by a trained study interviewer. Interviewers were trained on general 
research issues, ethical conduct and administration of questionnaires. Household food security 
was assessed using a validated 10-item questionnaire (7, 27). Food security tool was 
administered during a 12 month visit and children grants questionnaire was administered in 6 
weeks visit.  
 
Additional information was collected on maternal anthropometric measurements and socio-
demographic characteristics.  Educational attainment was determined by the Grade level 
completed and was further categorised into two categories: completed less than high school 
and completed high school and any tertiary education. Socioeconomic status (SES) was 
determined by using variables such as employment status, level of education, housing type and 
number of amenities in the household using house type, and list of household assets ownership 
(such as TV, stove, refrigerator) (See appendix 1.4) 
 
2.4 Outcome assessment  
The primary outcome was a food insecurity status obtained from the household food security 
questionnaire scores. Each item in the questionnaire was scored 0 for “no”, 1 for “yes but 
rarely”, 2 for “yes sometimes”, 3 “for yes often” and 9 for unspecified response. Scores were 
summed for all the 10 items from the tool. The total household food security scores were then 
categorised according to affirmative responses into three household food security status: free 
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from food insecurity (answered “no” to all 10 questions), risk of food insecurity (answered 
“yes” to up to 4 questions), experiencing food insecurity (answered “yes” up to 5 questions or 
more) (7).  
 
For analysis, the outcome variable was dichotomized into experiencing food insecurity and free 
from food insecurity. This was obtained by combining the scores of those who were at risk of 
food insecurity and those who were free from food insecurity. Thus, free from food insecurity 
(answered “yes” to 0-4 questions) and experiencing food security (answered “yes” to 5-10 
questions) (7, 27) 
  
2.5 Data analysis 
Statistical analysis was performed in STATA, version 15.0 (Stata Corporation, College Station, 
Texas, USA). Frequency distributions and proportions were reported to describe the baseline 
characteristics. Pearson chi-squared tests were used to test the association between categorical 
variables and the outcome. A logistic regression model was fitted to investigate the association 
predictors of food insecurity. Models were built by using forward selection using the Akaike 
Information Criterion (AIC). Variables with p-value less than 0.2 from the logistic univariate 
were included in the bivariate analyses. 
 
2.6 Ethical consideration   
Ethics approval for the MCH-ART study was obtained from UCT-HREC and CUM-IRB. 
Informed consent forms were administered to all women prior to participation to the study. 
Participant’ confidentiality and privacy were maintained at all times. Approval for secondary 
analysis was obtained from UCT-HREC. 
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3. Results 
3.1  Descriptive characteristics 
 A total of 346 of HIV-infected women were included in this analysis (Table 1). The average 
age of the women was 29 years (SD:5.46), 65 % of them were between the ages of 25 and 34.  
More than half (58 %) were either not married and or not staying with their partners. Although 
93 % had attended high school (Grade 8 or above), only 25 % of them completed high school 
or had any tertiary qualification. A majority (61 %) of the women reported being unemployed. 
 
We found an association between age and food insecurity (p=0.04), women who are younger 
are more likely to experience food insecurity than women who are older. 57 % of women were 
not married or cohabiting were free from food security. Women who are employed were likely 
to have food than those who were unemployed (p=0.02). There was no difference in 
educational attainment between women who were free from food insecurity and those at risk 
and experiencing food insecurity.  Most women from all three groups were exclusively 
breastfeeding at 6 months, but the proportion of those exclusively breastfeeding dropped across 
all groups at 12 months from 61 % to 42 % in the group of women who are free from food 
insecurity, 73 % to 53 % under the group of women who are at risk of food insecurity and from 
57 % to 46 % under the group of women who are experiencing food insecurity. These declines 
did not differ significantly across groups. 
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Table 1: Demographic characteristics of women stratified by their food insecurity status. 
 
 
Variable  
n (%) or 
Mean 
(SD) 
 
Free from 
Food 
Insecurity 
n=213 
 
  
n (%) 
At Risk of 
Experiencing 
food 
insecurity  
n =15     
 
 n (%) 
Experiencing 
Food 
Insecurity  
n=97 
         
 
n (%) 
Unspecified   
n=21 
     
 
 
 
n (%) 
p-value  
Mean age 29 (6) 28.96 28.87 29.34   0.93 
Age Category        
18-24 73 (21) 46 (22) 4 (27) 21 (22) 2 (9)  
25-34 225 (65) 141 (66) 10 (67) 55 (57) 19 (91)  
35-45 48 (14) 26 (12) 1 (7) 21 (22) 0 (0) 0.04 
Married /Cohabiting        
No 201 (58) 122 (57) 9 (60) 57 (60) 13 (61)  
Yes 145 (42) 91 (43) 6 (40) 40 (41) 8 (38) 0.97 
CSG Recipient        
No 11 (3) 6 (3) 0 (0) 5 (5) 0 (0)  
Yes 27 (78) 166 (78) 13 (87) 73 (75) 19 (90) 0.63 
Unspecified 64 (18) 41 (19) 2 (13) 19 (20) 2 (10)  
Employment Status        
Unemployed 212 (61) 117 (55) 11(73) 68 (70) 16 (76)  
Employed 134 (39) 96 (45) 4 (27) 29 (30) 5 (24) 0.02 
Education 
Attainment  
       
Completed less 
than high school 
263 (76) 155 (73) 11 (73) 81 (84) 16 (76)  
Completed high 
school/Tertiary 
83 (24) 58 (27) 4 (27) 16 (17) 5 (24) 0.23 
Socio Economic 
Status (SES) 
      
Lowest 89 (26) 47 (23) 4 (27) 30 (31) 8 (38)  
Moderate 127 (37) 81 (38) 6 (40) 37 (38) 3 (14)  
Highest 130 (38) 85 (40) 5 (33) 30 (31) 10 (48) 0.20 
Breastfeeding at 6 
Month  
      
No 143 (41) 8 (39) 4 (27) 42 (43) 13 (62)  
Yes 203 (59) 129 (61) 11 (73) 55 (57) 8 (38) 0.14 
Breastfeeding at 12 
Month 
      
No 201 (58) 124 (58) 7 (47) 52 (54) 18 (86)  
Yes 145 (42) 89 (42) 8 (53) 45 (46) 3 (14) 0.04 
CSG, Child Support Grant 
 
 
 
3.2  Food insecurity status  
Table 2 shows a pattern of food insecurity among women based on the 10-item household food 
security questionnaire. We arranged the responses in three levels, namely: household level, 
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individual level, child hunger.  At the household level, 53 % of women reported that they did 
not worry about food and did not run out of money to purchase food. Furthermore, 58 % of the 
households did not rely on a limited number of foods because they were running out of money. 
Similarly, two thirds of women did not report food insecurity at the individual level. 68 % of 
women reported that they did not cut meal sizes or skip meals due to money shortage.  Child 
hunger was also reported low, 78 % reported that children did not cut or skip meals because 
there was no money to buy food.  Almost all the women reported that children did not go to 
bed hungry because there was not enough money to buy food. Two-thirds of women were free 
from food insecurity, a quarter experienced food insecurity and 4 % were at risk of food 
insecurity, Figure 1. 
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Table 2: Number and percentage of people’s responses from a household food security 10 item 
questionnaire 
 
 
 
 
 
 
 
Question  NO  
 
n (%) 
Yes, but 
rarely 
n (%)  
Yes, 
sometimes  
n (%) 
Yes, often 
 
n (%) 
Unspecified  
 
n (%) 
Household level food 
insecurity  
     
1. Household worry 
about food  
179 (53) 56 (17)  97 (29) 5 (2) 9 (3) 
2. Household runs out of 
money for food 
182 (53) 60 (17) 102 (30) 0 (0) 2 (0.3) 
3. A limited number of 
food because running 
out of money for food 
199 (58) 46 (14) 95 (28) 1(0.3)  5(2) 
Individual level food 
insecurity 
     
4. Cut meal sizes/skip 
meals because money 
is not enough 
233 (69) 33 (10) 70 (21) 3 (1) 7 (2) 
5. Eat less than you 
should because money   
is not enough 
237 (69) 32 (9) 73 (21) 2 (1) 2 (0.3) 
6. You/other adults go to 
bed hungry because 
money is not enough 
312 (91) 12 (4) 19 (6) 0 (0) 3 (1) 
Child Hunger       
7. Children hungry 
because food is not 
enough 
254 (74) 28 (8) 56 (16) 4 (1) 4 (1) 
 
8. Children skip 
meals/cut meal sizes 
because money not 
enough 
270 (78) 26 (8) 45 (13) 2 (1) 3 (1) 
9. Children eat less than 
they should because 
money not enough 
268 (78) 25 (7) 50 (15) 2 (1) 1 (0.3) 
10. Children go to bed 
hungry because money 
not enough 
 
326 (95) 3 (1) 13 (4) 0 (0) 4 (1) 
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Figure 1: Prevalence of food insecurity among HIV-infected women  
 
 
3.3  Nutritional status of mothers  
 The majority (75 %) of women who were free from food insecurity were obese and one third 
of those who experienced food insecurity had normal weight. There was a very low number of 
women from both food insecurity categories who were underweight. It was established that 
there is no strong association between BMI status and food insecurity (p=0.05) (Table 3). 
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Table 3: Frequency for food insecurity by BMI status  
Food 
insecurity 
status  
Underweight 
 
N (%)  
Normal 
weight  
N (%) 
Overweight  
 
N (%) 
Obese  
 
N (%) 
Unspecified  
 
N (%) 
p-value 
Food security  2(67) 61 (63) 50 (63) 81 (75) 34 (59) 0.05 
 
Food 
insecurity  
0(0) 31(32) 24(30) 25(23) 17(29)  
 
Unspecified  1 (33) 5(5) 6(8) 2(2) 7(12)  
 
 
 
3.4  Association between food insecurity and mother’s demographic characteristics  
In the univariate analysis, factors which did not impact on food insecurity included maternal 
age, socio economic status of mothers, marital/cohabiting status, parity, exclusive 
breastfeeding at 6 and 12 month and poverty status. Employment status and educational 
attainment predicted food insecurity.  Women who were employed were less likely to be food-
insecure compared to those who were not employed (OR= 0.5; 95 % CI: 0.32-0.90; p= 0.01). 
Women who had completed high school were less likely to have food insecurity than women 
who did not complete high school (OR= 0.5; 95 % CI: 0.28-0.97; p= 0.04) (Table 4). 
 
After adjusting for maternal age, marital and cohabiting status, educational attainment, and 
parity, employment remained a predictor of being more food secured (AOR= 0.46; 95 % CI: 
0.25-0.85 p=0.03).  After adjustment there was no longer an association between food 
insecurity and educational attainment (AOR= 0.56; 95 % CI: 0.29-1.07) 
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Table 4: Multivariate logistic regression predicting food security status. 
 Univariate                 Multivariate  
 
Variable  OR 95 % CI  p-value AOR 95 % CI p-value 
Maternal age        
18-24                        Ref      
25-34 0.86 0.47 -1.57 0.63 0.95 0.48 -1.89 0.90 
35-45 1.85 0.86 -3.97 0.11 1.84 0.74-4.58 0.18 
Married/cohabiting  0.94 0.58 -1.53 0.82 0.80 0.47-1.35 0.41 
Educational Attainment 0.53 0.28 -0.97 0.04 0.56 0.29 -1.07 0.08 
Employment 0.54 0.32 -0.90 0.01 0.55 0.32 -0.95 0.03 
Parity        
0 Ref      
1-2 0.89 0.45- 1.72 0.72 0.80 0.37-1.73 0.57 
3-5 2.00 0.86-4.66 0.10 1.46 0.54-3.96 0.46 
Breast Feeding at 6 Month 0.82 0.50 -1.33 0.42 0.74 0.44-1.23 0.24 
Breast Feeding at 12 
Month 
1.16 0.72-1.88 0.52 
 
- - - 
BMI status        
Under weight  Ref      
Normal weight  1.64 0.88-3.06 0.11 - - - 
Overweight  1.55 0.80-3.01 0.19 - - - 
Obese  1 - - - - -                    
Poverty status       
Most disadvantaged    Ref      
Moderate disadvantaged 0.96 0.54-1.71 
 
0.90 - - - 
Least disadvantaged 0.82 0.44-1.49 
 
0.51 - - - 
Mother stays with a baby 0.71 0.12-3.96 0.69 
 
- - - 
Socio Economic Status 
(SES) 
      
Lowest     Ref       
Moderate  0.72 0.39-1.30 0.28 - - - 
Highest  0.56   0.321.04 0.60 - - - 
OR, odds ratio; AOR, Adjusted odds ratio; CI, Confidence Interval 
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4.  Discussion  
This is one of the few studies that has quantified the burden of food insecurity among HIV-
infected women in South Africa. It examined the food security status of 346 HIV-infected 
breastfeeding women residing in Gugulethu, Cape Town. Overall, two-thirds of this population 
was free from food insecurity and about 30 % experienced food insecurity. Most participants 
reported that they were less worried about running out of money or cut their meals due to a 
shortage of money. One of the possible explanation for these findings could be that the most 
of them were recipients of state social grants, thus implying that child grants can improve food 
availability in households where there are children (7).  
 
The results suggest that women who are HIV-infected are relatively free from food insecurity. 
Several studies concur with these findings, with evidence that household and individual food 
insecurity decreased in South Africa between 1999 to 2008.  During this period, the prevalence 
of food insecurity declined from 52 % to 26 % (4). In addition, the Western Cape province 
where this study was undertaken, has the lowest percentage (16 %) of food insecurity (28). 
However, our findings are in contrast with findings for the food insecurity status of women in 
similar settings elsewhere in in Sub-Saharan Africa  (13, 22, 29, 30). For example, findings 
from a study in Senegal showed that 85 % of people living with HIV experienced food 
insecurity (31). Furthermore,  several studies from other parts of Africa have suggested that in 
informal urban areas the sharing and borrowing of food masks the extent of food insecurity (9, 
32); this this could be the case in this sample. 
 
While most women reported to be food-secure, about a one third were obese and about a quarter 
were overweight. Obesity is one of the risk factors for cardiovascular diseases (4).  The 
nutritional status of women is worrying given the fact that a high number of women who are 
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obese are living with HIV.  The high levels of obesity but low levels of food insecurity in this 
cohort may indicate hidden hunger, which occurs when an individual consumes food that does 
not meet nutrient requirements (25). Therefore, even though these women have access to food 
however they are more likely to experience hidden hunger. Our findings may be in keeping 
with number of studies that reported that most women in South Africa are obese and that hidden 
hunger exists in settings that appear to have enough food  (4, 15-17, 33). 
 
Employment was a predictor of food insecurity; women who were employed were less likely 
to experience food insecurity. These findings are comparable with the findings of a study that 
was conducted in Johannesburg, which revealed that there is a strong relationship between 
employment, income and food insecurity. This study concluded that members of a household 
who had full-time jobs were more likely to be food-secure than those with part-time jobs(34).  
In addition, it is well documented that employment and or income is a predictor of food 
insecurity (20, 35-37). Evidence indicates that  the number of South African  households  are 
affected by unemployment that is stubbornly high, and most households rely heavily on social 
grants to purchase food (7). 
 
In addition, we found that educational attainment was associated with food insecurity, women 
who completed high school were less likely to be food insecure, in keeping with a number of 
other studies (31,38). In addition, we found an association between maternal age and levels of 
food insecurity status, with older women (35 to 45 years) reporting lower levels of food 
insecurity compared to younger women (18 to 24 and 25 to 34). These findings concur with 
studies in South Africa and in others in the sub-Saharan region: households that are headed by 
older women were found to have more food than  households that were headed by younger 
women (13, 22, 31, 39).  
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This study has several limitations. Firstly, this is a cross-sectional study, so we could not assess 
the temporal association between food insecurity and several risk factors. For example, 
longstanding food insecurity may undermine women’s educational achievement, rather than 
the other way around. In turn, it is difficult to assess causality for several of the associations 
observed here.  
 
Secondly, the data was self-reported in nature thus there could be a possibility of recall bias: 
women of lower socioeconomic status may be more likely to report food insecurity compared 
to women of higher socioeconomic status. Similarly, there is a possibility of social desirability 
bias considering that the women who participated in this study visit may have reported what 
they thought was ‘correct’ about child hunger and food availability in their households. Thirdly, 
most study participants come from Gugulethu township we did not include women from other 
parts of Cape Town or South Africa, therefore the results may not be generalisable.  
 
5. Conclusion and Recommendations   
In conclusion, this study showed that there were low levels of food insecurity among HIV-
infected women who reside in Gugulethu, Cape Town. Being employed and having high levels 
of education appeared protective of food insecurity. However, many women were obese and 
overweight.  There is a clear need for more research to explore issues of food security and 
nutrition in HIV-infected South African women. 
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 1.9 Additional results on household food availability  
Table 3: Distribution of affirmative responses from the Household food security 10 item questionnaire. 
Level of food Total Number of 
affirmative responses 
      n (%) 
Free from food insecurity 0-3 213 (62) 
Risk of food insecurity 4 15 (4) 
Experiencing food 
insecurity 
5-10 97 (28) 
